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Figure 1.1: The configuration of the dam.
, (reservoir) $R_{j}$ , $(j=1,2)$ 2 ,
. 2 $R_{j},$ $(j=1,2)$ $h_{j}$
$(h_{1}>h_{2})$ . $S_{3}^{j}:=\partial R_{j}\cap S_{3}$ . , $S_{3}=S_{3}^{1}\cup S_{3}^{2}$ .
$p$ , . (piezometric) $u$ $u(x):=p(x)+x_{2}$
. , $x=(x_{1}, x_{2})\in\Omega$ . $S_{3}^{j}$ $h_{j}-x_{2}$
, $S_{3}^{j},$ $(j=1,2)$ $u=h_{j}$ . $S_{2}\cup S_{3}$ $u$
$m_{4}$ $u^{0}$ ,
(1.1) $u^{0}(x):=\{$
$h_{j}$ on $S_{3}^{j}$ , $(j=1,2)$ ,
$x_{2}$ on $S_{2}$ ,
$x_{2}$ in $m_{4}$
. $\mathrm{K}\subset H^{1}(V\mathrm{u}4)$
(1.2) $\mathrm{K}:=$ { $\zeta\in H^{1}(Du4)|\zeta\geq 0$ on $S_{2},$ $\zeta=0$ on $S_{3}$ }
. , : $\Omega\subset$
$D4h4$ $\Omega$ ,
(1.3)





$u$ . , ‘.’ $\mathbb{R}^{2}$ .
(Darcy) , $u$ :
$\mathrm{v}=-k\nabla u$ .
, $k$ . , $k$ .
, $u$ $H^{1}(\Omega)$-seminorm $|u|_{H^{1}(\Omega)}^{2}=2D_{\Omega}(u)$
. , $D_{\Omega}(v)$ Dirichlet
$D_{\Omega}(v):= \frac{1}{2}\int_{\Omega}|\nabla v(x)|^{2}\mathrm{d}x$ for $v\in H^{1}(\Omega)$ .
\Omega ,
:
$\Delta u=0$ in $\Omega$ ,
$\frac{\partial u}{\partial n}=0$ on $\Gamma_{1}$ ,
(1.4) $u=u^{0}$ a $\mathrm{d}$ $\frac{\partial u}{\partial n}=0$ on $\Gamma_{2}$ ,
$u=u^{0}$ on $\Gamma_{3}$ ,
$u=u^{0}$ and $\frac{\partial u}{\partial n}\leq 0$ on $\Gamma_{4}$ .
, $n:=(n_{1}, n_{2})$ $\Omega$ . $\Gamma_{2}$ , Dirichlet
Neumann .
, Baiocchi[B] . Baiocchi ,
Baiocchi , ,
. Baiocchi , Baiocchi Pavia
([BC], [BCMP] ). ,
Baiocchi ,
.
, Alt [A] Brezis-Kinderlehrer-Stampacchia [BKS] ,
. , A
. .
, Alt-Gilardi[AG] C ri110-Chipot [CC]
. Alt Brezis-Kinderlehrer-Stampacchia ,
. , .
, \Delta ,






$\Gamma_{2}^{(1)}$ “ ” . , 2
, , Neumann u/\partial n $=0$
$\Gamma_{2}^{(1)}$ , ) . ,
, Dirichlet . , $\Gamma_{2}^{(1)}$ , $u^{(1)}\neq x_{2}$
. $u^{(1)}$ $\Gamma_{2}^{(1)}$
, 2 “ ” $\Gamma_{2}^{(2)}$ . , 2 $\Gamma_{2}^{(k)}$
. , (trial boundary method),












, A $Vut$ ,
$\Omega$ , $Dw[]$ $f$ ,
$\Omega=\{(x_{1}, x_{2})\in v_{4hf}|f(x_{1}, x_{2})>0\}$ ,
. $”$ (level set) ” .
, . ,
mlmissible ($Du4$ ) , A . ,
A $J$ . , \Omega \in A
, $J( \Omega)=\inf_{A_{D}}J=0$ . D
, mlmissible . ,
mlmissible \Omega \in A , \mbox{\boldmath $\varphi$}
.
, , mlmissible
. , $J$ $J_{h}$ .
, \Delta $\Omega_{h}\in A_{D}^{h}$ , $A_{\mathcal{D}}^{h}$ $J_{h}$




. $\{\Omega_{h}\}_{h>0}$ , $\varphi_{\Omega_{n}}$
, , [11].
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